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Abstract 

Background: Diabetes is an expensive disease in Argentina as well as worldwide, and its prevalence is continuously 
rising affecting the quality of life of people with the disease and their life expectancy. It also imposes a heavy 
burden to the national health care budget and on the economy in the form of productivity losses. 

Aims: To review and discuss a) the reported evidence on diabetes prevalence, the degree of control, the cost of 
care and outcomes, b) available strategies to decrease the health and economic disease burden, and c) how the 
disease fits in the Argentinian health care system and policy. Finally, to propose evidence-based policy options to 
reduce the burden of diabetes, both from an epidemiological as well as an economic perspective, on the 
Argentinian society. The evidence presented is expected to help the local authorities to develop and implement 
effective diabetes care programmes. 

Methodology: A comprehensive literature review was performed using databases such as MEDLINE, EMBASE and 
LILACS (Latin American and Caribbean Health Sciences). Literature published from 1980 to 201 1 was included. This 
information was complemented with grey literature, including data from national and provincial official sources, 
personal communications and contacts with health authorities and diabetes experts in Argentina. 

Results: Overall diabetes prevalence increased from 8.4% in 2005 to 9.6% 2009 at national level. In 2009, diabetes 
was the seventh leading cause of death with a mortality rate of 19.2 per 100,000 inhabitants, and it accounted for 
1,328,802 DALYs lost in the adult population, mainly affecting women aged over fifty. The per capita hospitalisation 
cost for people with diabetes was significantly higher than for people without the disease, US$ 1,628 vs. US$ 833 in 
2004. Evidence shows that implementation of combined educative interventions improved quality of care and 
outcomes, decreased treatment costs and optimised the use of economic resources. 

Conclusions: Based on the evidence reviewed, we believe that the implementation of structured health care 
programmes including diabetes education at every level, could improve quality of care as well as its clinical, 
metabolic and economic outcomes. If implemented across the country, these programmes could decrease the 
disease burden and optimise the use of human and economic resources. 
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Background 

Diabetes is an expensive disease in Argentina as well as 
worldwide, and its prevalence is continuously rising [1]. 
This situation has encouraged us to review published 
evidence on diabetes prevalence, control, cost of care 
and outcomes, and to discuss how diabetes fits in the 
Argentinian health care system and policy. The Argen- 
tinian health care system includes three independent 
sectors: the public, the social security and the private 
(pre-paid) sectors [2]. The public sector is mainly fi- 
nanced through taxes and provides universal access to 
free health care to nearly 16 million people (mostly un- 
employed and low-income population who are not insured 
through social security or private sector) through primary 
care units and hospitals with different levels of complexity 
[2]. It includes different kinds of disease management pro- 
grammes for the ambulatory treatment of chronic diseases 
with free supply of drugs through public entities; however, 
not all chronic diseases are fully covered. Diabetic patients 
can access insulin, some oral drugs and a limited number 
of strips for self-monitoring blood glucose (SMBG) free 
of charge as part of public health insurance. The social se- 
curity sector comprises more than 300 institutions that 
depend on provincial governments and different trade 
unions. They are organised at national and sub-national 
level and cover nearly 17 million people. The level of 
health coverage is fixed by law in the so-called Mandatory 
Health Programme (MHP) [3]. This sector is financed by 
a fixed compulsory contribution (a percentage of the sal- 
ary) made by both employee and employer (3% and 6%, 
respectively). Finally, the private sector is financed through 
prepaid medical plans; it covers about 3.2 million people 
and operates in a similar manner as the social security sec- 
tor. The magnitude of coverage depends on the plan se- 
lected by the individual: the lowest-cost plan considers the 
MHP as the standard reference for the minimum level of 
coverage required [2]. 

This study aims to review the status of diabetes man- 
agement in Argentina, trying to identify the key chal- 
lenges that the country needs to address and the 
potential strategies available to reduce the socioeco- 
nomic disease burden. We hope that this analysis can 
help local authorities in Argentina to develop and imple- 
ment effective diabetes care programmes with the aim of 
reducing the health and socioeconomic burden this dis- 
ease continues to inflict to the country. 

Methods 

We performed a comprehensive literature review in MED- 
LINE, EMBASE and LILACS (Latin American and Carib- 
bean Health Sciences) for the period 1980-2011, using the 
following key words: diabetes in Argentina, diabetes cost 
of care, diabetes cost of management, cost of diabetes com- 
plications, diabetes health policy. Abstracts - either in 



English or Spanish - from the identified references were 
collected and screened by the authors for inclusion in the 
study. Population based publications on diabetes preva- 
lence, incidence, social and economic impact of the dis- 
ease with careful statistical data analysis were included in 
the revision while those related to the issue but having no 
these characteristics were excluded. Full papers of the se- 
lected abstract were obtained and carefully analysed by the 
authors. The literature review was complemented with 
personal communications and contacts with national and 
provincial health authorities and diabetes experts in 
Argentina in an attempt to include unpublished evidence 
and policies. The information collected was then reviewed 
and summarised independently by the authors and there- 
after the selected material was analysed and used to pre- 
pare the final manuscript. 

Results 

Diabetes burden: incidence, prevalence, mortality and 
disability-adjusted life years (DALYs) 

Estimates of diabetes incidence are not precise in 
Argentina. Prevalence values are more reliable and show 
an increase from 8.4% to 9.6% between 2005 and 2009 at 
national level (Table 1). Earlier estimates showed a 
prevalence of 5% in 1987 [4]. Estimates for 2005 and 
2009 are based on patient self-reporting during the first 
and second National Risk Factor Survey performed by 
the National Health Ministry [1]. 

Both surveys used a four-stage probabilistic sampling 
design and the samples were representative of 96% of 
the adult population living in urban areas (5,000 inhabi- 
tants or more) [1]. Pilot testing of the questionnaire 
found a close relationship between direct measurement 
of weight, blood pressure, glycaemia and total choles- 
terol and the corresponding self-reported data. Ques- 
tionnaire validity was not significantly affected by 
gender, age or educational level [1,5]. 

Mortality 

Between 1997 and 2006, the crude diabetes mortality 
rate rose from 19.6 to 21.3 per 100,000 inhabitants [6]. 



Table 1 Prevalence of cardiovascular risk factors 



Variable 


National risk factor survey 




2005 


2009 


Overweight (BMI> 25 and <30) 


34.4% 


35.4% 


Obesity (BMI = 30) 


14.6% 


1 8.0% 


Sedentarism/lack of physical exercise 


46.2% 


54.9% 


Hypertension 


34.5% 


34.8% 


Hypercholesterolemia 


27.9% 


29.1% 


Diabetes 


8.4% 


9.6% 



Source: National Survey of Cardiovascular Risk factors - National Ministry 
of Health. 
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In fact, in the latest available data (2009), diabetes was the 
seventh cause of death with a crude mortality rate of 19.2 
per 100,000 inhabitants and was responsible for 7,701 
deaths in the same year; 66% of these deaths corresponded 
to people aged 55 years or older, and cardiovascular dis- 
ease was the main cause of death [7]. However, we believe 
that, as it occurs in many other countries, diabetes mortal- 
ity rate is underestimated in Argentina due to inappropri- 
ate registration of the disease as a second or third 
underlying cause of death. 

DALYs 

Concerning DALYs, a preliminary analysis carried out by 
CENEXA using the methodology developed by Murray 
and Lopez [8] showed that in 2005, diabetes alone (with- 
out any chronic complication), together with events of 
acute myocardial infarction (AMI) and stroke attribut- 
able to diabetes, accounted for 1,328,802 DALYs lost in 
the adult population; 85% of this burden was ascribed to 
disabilities. These results are explained by the chronic 
and progressive course of the disease [9,10]. 

Most of this burden affects women (60%; 793,011 
DALYs) and people over 50 years old (52%; 694,694 
DALYs). A preliminary sensitivity analysis conducted over 
r and K indicated that different scenarios (r = 0%, K = 1; 
r = 3%, K = 0; and r = 3%, K = 1) accounted for 90%, 69% 
and 60% of the base case recently reported (r = 0%, K = 0), 
respectively [9,10]. 

On the other hand, a study performed in 2005 by na- 
tional health authorities using the Global Burden of Dis- 
ease (GBD) methodology and including other diseases [11] 
showed that diabetes accounted for 128,576 DALYs, where 
the years of life lost (YLL) represented 51% of the total 
DALYs. However, these results do not match well with the 
GBD data reported by CENEXA and other authors, where 
disabilities were the main cause of DALYs [11]. 

According to the National Study of Disease Burden 
already mentioned, diabetes was the 9th and 11th cause 
of YLL for women and men, respectively. The top five 
conditions were different for men and women, but car- 
diovascular disease and cancer were the two most com- 
mon conditions in both groups. Regarding DALYs, 
diabetes occupied the 6th and 7th place in women and 
men, respectively [11]. 

It is not easy to estimate precisely the possible vari- 
ation of diabetes burden in Argentina over the past dec- 
ade because the available evidence was obtained using 
different methodologies, many of which have changed 
over time. However, since the first and the second Na- 
tional Risk Factor Surveys were performed using the 
same methodology, they provide a more strong evidence 
base to support an increase in disease prevalence and we 
can infer that the diabetes associated burden parallels 
that growth. 



Diabetes treatment and quality of care 

There are two different data sources to assess the quality 
of diabetes care processes and outcomes in Argentina: 
the QUALIDIAB [12,13] and the International Diabetes 
Mellitus Practice Study (IDMPS) [14,15]. QUALIDIAB is 
a systematic and continuous survey of the quality of care 
provided to people with diabetes in different Latin 
American countries. It started as an initiative of DOTA 
(Declaration of the Americas) and was sustained over 
time by CENEXA. IDMPS is an international survey of 
quality of care under "real world conditions" which was 
implemented and sustained by pharmaceutical manufac- 
turer Sanofi-Aventis. QUALIDIAB and IDMPS studies 
employ a structured survey form that is randomly pro- 
vided to endocrinologists/diabetologists and general prac- 
titioners in similar proportion. Both registries include 
demographic characteristics, clinical (body mass index 
(BMI), blood pressure) and metabolic indicators (HbAlc, 
total cholesterol, HDL-cholesterol and triglyceride mea- 
surements [TG]), performance of preventive processes 
(monitoring of fundus oculi, feet control) and their out- 
comes. They also record type of treatment, chronic com- 
plications, hospitalisations and coronary risk status for 
people with diabetes. 

The data recorded showed that 80% of the people 
with Type 2 Diabetes Mellitus (T2DM) are overweight/ 
obese (BMI>25) [10-13], only 45% of them have HbAlc 
levels <7%, and 24% have systolic blood pressure (SBP)/ 
diastolic blood pressure (DBP) <130/80 mm Hg. Further- 
more, only around 5% of people with T2DM attain these 
three therapeutic goals - normal weight (BMI 18.50-24.99), 
glycaemic and blood pressure control - simultaneously 
(IDMPS third wave in Argentina, unpublished data). 
Consequently, more than 66% of this patient population is 
at high risk of developing chronic complications. 

Regarding pharmacological treatment, the IDMPS data 
showed that 91% of patients with Type 1 Diabetes 
(T1DM) were treated with insulin and 9% with insulin 
plus oral glucose lowering drugs (OGLD). On the other 
hand, 66% of patients with T2DM were treated only with 
OGLD, 2% with diet and exercise, 10% with insulin and 
21% with insulin plus OGLD (Table 2). 

Similarly, a study conducted in 43 health centres in 
Argentina comprising 1,899 patients with T2DM [16] 
showed that pharmacological treatment was used in 
84.4% of the diabetic participants in this study. Of the 
total 1,899 T2DM patients, 39.7% received one drug, 
35.3% two drugs and 9.4% three drugs. Metformin was 
the drug most frequently used (67.3%), while 31.9% of 
patients received insulin. 

Within the group of CVRFs, diabetes has a privi- 
leged position because there is a national diabetes law 
that regulates the accessibility to care, drugs and strips 
for SMBG. 
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Table 2 Diabetes type of treatment 

Treatment T1 DM (N=206) T2DM (N=646) 

Only OGLD - 65.8 

Only Insulin 90.8 10.5 

OGLD + Insulin 9.2 21.4 

Diet and Exercise - 2.3 



OGLD: Oral Glucose Lowering Drugs. Data expressed as percentage. 
Source: IDMPS unpublished data. 



The overall capacity of the health care system to meet 
patients' needs depends on the health sector considered. 
There is a clear overload in the public sector, particularly 
concerned with the daily number of patients they have 
to take care and some deficits in drug and strip provision. 
These characteristics are not observed in the social se- 
curity and private sectors due to the better adjustment 
among patients number, physicians and allocated budget. 
Most provinces have adhered to the National Diabetes 
Programme (PRONADIA) [17] and are trying to increase 
their capacity to cope with the real needs for quality care 
and treatment. 

Complications 

The QUALIDIAB registry shows that the Argentinean dia- 
betic population has frequent chronic complications and 
poor control of hyperglycaemia and the associated CVRFs 
(Table 3). As it occurs in many countries, cardiovascular 
diseases are the most prevalent chronic complications 
[12,13,18-23]. However, microangiopathic complications 
also represent a heavy burden: diabetes is the main cause 
of end-stage renal disease, while diabetic retinopathy is 
the first cause of non-traumatic blindness in the adult 
population [24]. 



Table 3 Prevalence of diabetes chronic complications 
according to disease duration 

Complication Diabetes duration (years) 





0 - 5 


6 - 10 


11-20 


=20 


Blindness 


1.6 


2.6 


3.8 


6.9 


AMI 


10.1 


10.2 


16.8 


16.1 


Stroke 


8.2 


9.7 


10.4 


8.1 


ESRD 


0.3 


0.5 


1.1 


2.6 


Amputation 


3.8 


5.0 


9.0 


15.7 


Postural hypotension 


55.9 


52.3 


50.1 


36.5 


Angor 


29.1 


27.1 


28.9 


24.9 


Neuropathy 


55.2 


61.7 


69.0 


73.3 


Lower limb claudication 


25.0 


29.8 


31.7 


36.7 



AMI: Acute myocardial infarction. ESRD: End-Stage Renal Disease. Data 
expressed as percentage. Source: QUALIDIAB Database 2006. 



The proportion of patients screened for complications 
and their risk-factors in the last 12 months are described 
in Table 4. 

Although QUALIDIAB and IDMPS have a good qual- 
ity data on diabetes control, their representativeness of 
the whole Argentinean population is limited due to 
small sample size [12,14]. 

Diabetes costs: available evidence on its magnitude 

Hospitalisation is the main component of the total direct 
cost per person of diabetes care [19,21,25]. In 2004, 
Gagliardino et al. evaluated the characteristics of hospi- 
talised patients and inpatient costs in a cohort of social 
security sector insurees, with and without diabetes [19] 
(Table 5). While diabetes represented 6% of all the hos- 
pitalisations recorded, its cost accounted for 10.5% of 
the total inpatient cost. 

Cardiovascular diseases were the leading cause of hos- 
pitalisation in the two groups studied. The average in- 
patient cost of a diabetic patient was significantly higher 
than that of a non-diabetic patient (US$ 1,628 vs. US$ 
833). Comparable average duration figures were re- 
corded in people with diabetes for acute (6.3 ± 5.2 days) 
and chronic (7.9 ± 8.3 days) complications associated to 
the disease. However, the average cost per capita of a 
complicated diabetes case was significantly higher than 
that of a non-complicated diabetes case (US$ 2,096 vs. 
US$ 879; P< 0.01). 

Cardiac and peripheral vascular events were the most 
expensive causes of hospitalisation (US$ 2,476 and US$ 
2,219, respectively). People with diabetes spent more 
days in hospital than those without the disease (7.8 vs. 



Table 4 Preventive process performance in the last 
12 months 



Parameter 


T1DM 

(N = 2,160) 


T2DM 
(N = 16,445) 


Total 
(N = 18,605) 


Body weight 


99 


99 


99 


Height 


89 


93 


92 


Blood pressure 


96 


99 


98 


HbA1c 


61 


40 


43 


FBG 


74 


83 


82 


Creatinine 


89 


51 


56 


Total cholesterol 


71 


74 


/A 


HDL-cholesterol 


52 


61 


60 


Triglyceride 


58 


68 


67 


Micro-albuminuria 


28 


8 


11 


Foot exam 


39 


55 


54 


Retina control 


60 


45 


46 



FBG: Fasting blood glucose. Data expressed as percentage. 
Source: QUALIDIAB Database 2006. 
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Table 5 Local evidence in cost of diabetes 


Study 


Evidence 


Cost values* 


Olivera et al. (1991) [28] 


Total costs for absenteeism and early retirement 
in a cohort of people with diabetes 


US$ 374,000 and US$ 29,929,900, respectively. 


Gagliardino et al. (2004) [19] 


Hospitalization due to cardiovascular disease in 
diabetic people vs. non-diabetic people 


US$ 1,628 vs. US$ 833 




Hospitalization due to acute vs. chronic 
complications in diabetic people 


US$ 2,096 vs. US$879 




Most expensive causes of hospitalization in diabetic 
people: cardiac and peripheral vascular events 


US$ 2,476 and US$ 2,219, respectively. 


Gagliardino et al. (2006) [20] 


Direct medical cost per capita of a comprehensive 
diabetes care programme vs. control group 
(without structured programme) 


US$ 1,733 vs. US$ 2,429 


Caporale et al. (2006) [21] 


Pre vs. post-hospitalization ambulatory care cost 
of people with diabetes over the same period of 
time (6 months) 


US$ 904 vs. US$ 798 


Caporale et al. (2010) [9] 


Additional net annual per capita cost of simulated 
treatments to avoid hospitalization in diabetic people 


US$ 400 to US$ 530 


Caporale et al. (2011) [26] 


Incremental costs of a public health care programme 
for people with T2DM without complications 


AR$ 1,503 to AR$ 1,141 



•Cost data are reported without any intertemporal adjustment. 



4.8 on average; P< 0.01) and stayed more days in inten- 
sive care units (ICUs) (3.2 vs. 0.7; P< 0.05). Finally, the 
re-hospitalisation rate of people with diabetes was 5.5 
times higher than that of non-diabetic patients (P< 0.01) 
and was significantly associated with a history of severe 
episodes of acute (odds ratio: 3.61; 95% CI: 1.11-11.70; 
P< 0.05) and chronic (odds ratio: 4.26; 95% CI: 1.60- 
11.29; P< 0.01) complications. 

We have also analysed and compared the ambulatory 
care cost of people with diabetes covered by an Argen- 
tinean private health insurer during the pre-and post- 
hospitalisation period with that from non-hospitalised 
ones during the same period [21] (Table 5). Cardiovascu- 
lar diseases were the main cause of hospitalisation 
(43.1%), with a significantly higher per capita cost com- 
pared to any other identified cause (mean ± standard 
error (SE): US$ 1,673 ± US$ 297; P< 0.05). The total an- 
nual direct cost per capita of hospitalised patients was 
higher than that of non-hospitalised ones (US$ 2,908 ± 
262 vs. 473 ± 10, respectively; P< 0.01). Further, the 
total post- hospitalisation ambulatory care cost was 12% 
higher but not significantly different from that of the 
pre-hospitalisation period (US$ 904 ± US$ 109 vs. US$ 
798 ± US$ 15). Related to this issue, Caporale et al. 
(2011) have shown, using a simulation model, that attain- 
ment of target HbAlc values by the provision of appropri- 
ate treatment to people with T2DM could avoid future 
hospitalisation events [26] (Table 5). The additional net 
annual per capita cost of the simulated treatments ranged 
from US$ 400 to US$ 530, thus having a reasonable 
cost-consequence rate from a third payer's perspective. 



This preventive policy would simultaneously decrease 
cardiovascular complications that require high-cost hospi- 
talisation, thus reducing spending on diabetes and its 
complications. These results together with those obtained 
in PROPAT (study described in detail later in this article), 
suggest that intensive treatment of hyperglycaemia and 
its associated CVRFs may prevent hospitalisation events, 
thus providing a more cost-effective option than the 
coverage of hospitalisation and post-hospitalisation ambu- 
latory care. 

On the other hand, using a micro-costing approach with 
a probabilistic sensitivity analysis following Monte Carlo 
simulation, Caporale et al. estimated the incremental costs 
of a health care programme for people with T2DM with- 
out complications in two Argentinean provinces, Cordoba 
and Misiones, the first characterised by the relatively 
higher socioeconomic status of its inhabitants in compari- 
son to the second [27]. For the purpose of the study, a 
public health payer at sub-national level was chosen, and 
the comparator was a province without a diabetes 
programme. The estimated incremental annual health care 
cost per patient in deterministic terms was AR$ 1,503 and 
AR$ 1,141 for Cordoba and Misiones respectively. In both 
provinces, the main component of such cost was SMBG 
(around 50%), followed by the treatment of hypergly- 
caemia, dyslipidaemia and hypertension, while human re- 
sources represented the lowest one (<5%). Since SMBG 
was the main determinant of treatment costs, its provision 
should be carefully regulated to avoid inappropriate use of 
resources and inequities when implementing insulin treat- 
ment (in T2DM), which would demand more frequent 
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monitoring. This local evidence could facilitate the imple- 
mentation of diabetes programmes at the public health 
care sub-sector level in provinces/countries with compar- 
able socioeconomic and health care settings. It would also 
help to optimise resource use. 

Regarding productivity costs, Olivera et al. reported 
that the absenteeism of the people with diabetes but 
without complications was not significantly higher than 
the people without the disease (13 vs. 9 days) [28]. Con- 
versely, people with diabetes and chronic complications 
lost a significantly higher number of working days than 
people without complications (106 vs. 13 days). The 
study also demonstrated that in the province of Buenos 
Aires, people with diabetes retired earlier from their jobs 
due to permanent disabilities and all these retirements 
represent a lost of 11 working years. The corresponding 
costs for absenteeism and early retirement were US$ 
374,000 and US$ 29,929,900, respectively. 

All the cost data we report in this paper were not ad- 
justed for inflation. Due to the high levels of volatility 
characterising many Latin American economies, this 
may influence an inter-study cost comparisons but does 
not affect the individual study results here reported. 

Effective strategies to reduce diabetes costs 

Some effective strategies to reduce the health and cost 
burden of diabetes to the Argentinean health system and 
society have been already successfully implemented at 
the local level. One example is the implementation of a 
comprehensive diabetes care programme (PROPAT) in 
the social security sector from 1998 to 2000, which led 
to significantly improved clinical and biochemical indi- 
cators and higher quality of care for people with T2DM 
[20]. Additionally, the total annual per capita health care 
expenditure (including ambulatory diabetes care, drugs, 
laboratory tests and inpatient) was significantly lower in 
people in the intervention group than in the control 
group (US$ 1,733 vs. US$ 2,429; P< 0.01). 

Evidence from a structured group education programme 
for people with T2DM implemented simultaneously in ten 
Latin American countries (including Argentina), showed 
improved quality of health care indicators and a decrease 
by 64% of the cost of drug treatment [29,30]. Further, im- 
plementation in a primary care setting, of an intervention 
that included education of patients and physicians com- 
bined with comprehensive health care coverage resulted in 
long-term (three years) improvement in clinical, metabolic 
and psychological outcomes at the best cost-effectiveness 
ratio [31]. 

These local results seem to suggest that a large scale 
implementation of diabetes education programmes at all 
levels of care could decrease the current disease burden 
and economic cost due to diabetes in Argentina and op- 
timise resource use. 



Health care policy on diabetes 

As mentioned before, Argentina has a national programme 
for the prevention and control of diabetes (PRONADIA), 
created by Law No. 23.753/89 and regulated by PEN De- 
cree No. 1271/98 [17]. This Programme attempts to engage 
and commit the provinces to develop and implement sub- 
national programmes for disease control and treatment. Its 
main aim is "to improve the quality and life expectancy of 
people with diabetes, prevent or decrease chronic complica- 
tions of this disease and ensure the consequent decline of 
direct and indirect costs. In order to achieve these aims it 
promotes the active implementation of a prevention and 
control programme that prioritises appropriate interventions 
on hyperglycaemia and the associated CVRFs and its 
chronic complications. Its role is to coordinate and provide 
technical support for the programming and implementation 
of provincial programmes". Currently all our provinces have 
either adopted or adapted the PRONADIA principles, being 
supported with their own budget (federal health care sys- 
tem). Additionally, the National Health Ministry has also 
developed guidelines for the prevention, diagnosis and dia- 
betes treatment targets, based on international guidelines 
and with the participation of different academic, scientific 
and health care organisations [32]. Although the last edition 
of the document was in 2009, it has been difficult to assess 
the degree of its implementation and use. 

In 2010, PRONADIA tried to widely implement the 
QUALIDIAB registry (started in 1999 by CENEXA 
[12,13]) through the provincial diabetes programmes, to 
assess and follow up objectively the quality of care pro- 
vided to people with diabetes and other CVRFs. This 
system has introduced small changes in the original QUA- 
LIDIAB data record in order to use a single data collection 
form for all the CVRFs. This new form, that includes the 
impaired glucose tolerance and impaired fasting glucose 
conditions, is part of a WHO programme to identify 
people with CVRFs and their treatment. The data record- 
ing sheet includes indicators on processes, clinical and 
metabolic outcomes, drug consumption, hospitalisation 
events and chronic complications. 

As mentioned before, there is a programme for the free 
provision of drugs at national level (REMEDIAR); it 
supplies metformin, glibenclamide and human insulin to 
publicly insured diabetic patients through primary care 
units and public hospitals all over the country. Addition- 
ally, the Superintendencia de Servicios de Salud is the na- 
tional institution that assess the degree of coverage of care 
and drug treatment by all institutions of the social security 
system as well as prepaid ones, as established in the PRO- 
NADIA, thus they have to cover 100% of the cost of insu- 
lin and traditional oral hypoglycaemic agents as well as up 
to 300 strips for SMBG/year. The free provision of new 
drugs and insulin analogues is not automatically granted 
and their coverage/provision is under an audit system, i.e. 
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physicians have to demonstrate in a written form, how 
essential is its usage. 



Discussion 

The data currently described clearly demonstrate that in 
Argentina, diabetes care consumes a large amount of re- 
sources due to its high prevalence and its association 
with other CVRFs, along with the presence of chronic 
complications. These complications increase the cost of 
care and exert a negative impact on quality of life of 
people with diabetes, but also affect the economy due 
to productivity losses and the community because of dis- 
ability, premature mortality, increased spending on 
health, disability and early retirement benefits, etc. 

The negative impact of the development and progres- 
sion of chronic complications can be effectively prevented 
by tight control of hyperglycaemia and the associated 
CVRFs [33-37]. However, the frequent combination of late 
diagnosis, inappropriate quality of care provided to people 
with diabetes and uneven access to care and treatment 
play against the effectiveness and feasibility of secondary 
prevention [ 1 2, 13, 18-20,22,25,38-42] . 

The patients overload affecting the public health sec- 
tor also conspires against the provision of effective care 
and the consequent prevention of chronic compliac- 
tions. Further, in many cases, the patient does not have 
100% medication coverage (which is the case for cer- 
tain new drugs, but not for human insulin or agents 
such as metformin or glibenclamide), and the conse- 
quent extra out-of-pocket (OOP) expenditure becomes 
an additional burden for the patient. So far however, 
we have not been able to objectively measure the real 
burden of OOP payments on individuals and any so- 
cioeconomic disparities in access it may lead to due to 
lack of data. 



Together, all the conditions mentioned above can re- 
sult in the provision of poor quality care and disparities 
in access for people with T2DM. As a consequence, 
many patients do not attain the recommended thera- 
peutic goals and develop chronic complications with the 
negative consequences mentioned above. 

When health care planners and authorities analyse pos- 
sible solutions to tackle these problems, one of the main 
suggestions emerging it the need to increase the health 
care budget. Since most developing countries face eco- 
nomic constraints, this option appears difficult to imple- 
ment. But if such an increase were feasible, it would not 
necessarily provide a real solution. In fact, using data from 
countries with higher health care budgets than Argentina, 
CENEXA has demonstrated that the quality of care pro- 
vided was similarly poor in all of them [22] . These findings 
thus showed that the size of the health budget is not the 
main constraint for delivering good quality diabetes care 
and that there is a need to find more efficient interven- 
tions to improve health care quality. 

Implementation of educational interventions at every 
level could be a potentially effective solution. However, 
for such intervention to be successful, reluctance of 
many health care providers and people with diabetes re- 
garding the importance of the active participation of pa- 
tients in the control and treatment of their disease, need 
to be overcome [43]. Further, the favourable impact of 
educational interventions implemented in Argentina in 
different health care settings, upon clinical, metabolic, 
psychological and economic indicators needs to be pro- 
moted [20,29-31]. Adopting this concept, the Argentin- 
ean National Health Ministry has implemented a long- 
distance diabetes training programme [24] delivered by 
the universities of La Plata (Argentina) and Indiana 
(USA) to improve the knowledge and skills of general 
practitioners around the country. 



PROGRESSION: FROM NORMALITY TO DIABETES 
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Figure 1 Progression from normal state to diabetes. 
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Figure 2 Quality of care synergy. 



Despite the great efforts and resources thus far de- 
voted to improving the quality of care of people with 
diabetes and secondary prevention, the results so far ob- 
tained were really poor. Even though diabetes primary 
prevention has been effectively achieved in people at 
high risk of developing the disease in different health 
systems and in different ethnic populations by adopting 
a healthier life style [44], this approach has not been 
tested in Argentina. Consequently, CENEXA is actively 
working in this direction validating several question- 
naires suitable for the identification of populations at 
high risk of developing diabetes [45,46], and organising a 
multi-sector diabetes primary prevention pilot study in 
three cities from the province of Buenos Aires to be 
launched in 2013. 



Recommendations 

How do we envisage the close future activities and the es- 
tablishment of diabetes health care priorities in Argentina? 
We did not currently identify any effective long-term 
programme directly related to either primary or secondary 
diabetes prevention. We envisage that an improvement 
in diabetes outcomes in Argentina would require a set of 
coordinated strategies able to prevent both the transition 
rate from glucose intolerance to diabetes for people at 
high risk of developing diabetes (primary prevention) 
and to prevent the development and progression of 
chronic diabetes complications (secondary prevention), 
thus decreasing the high social and economic cost of the 
disease (Figure 1). 

Such strategies should be mainly based on education 
programmes implemented at every level of the health 
care system, including health providers and people with 
diabetes as well as focussing on improving access to care 
and treatment (Figure 2). 



In brief, we strongly believe that in Argentina the bur- 
den of diabetes can be overcome using the approach pre- 
sented in Figure 2, i.e., implementing education strategies 
at the level of health care providers and people with 
diabetes, and also at health care management level 
(those responsible for health care programme organisa- 
tion and implementation). A nationwide education 
programme must be implemented together with a con- 
tinuous evaluation programme to record successful re- 
sults and failures that can allow the introduction of 
changes to optimise outcomes. The evaluation should 
include not only clinical, metabolic and satisfaction in- 
dicators, but also appropriate economic indicators (e.g. 
direct and indirect costs). The latter can serve to opti- 
mise resource allocation based on real needs rather 
than on transient political demands and pressures. 

To increase the effectiveness of the education pro- 
gramme, its design and development should include all 
the sectors involved in disease management (health 
care authorities, health care organisations and providers 
as well as people with diabetes). The public education 
sector should also be included, since adoption of healthy 
life style habits must start from an early age, preferably 
during primary school, when children develop their 
future habits. 

Competing interests 

In the past five years we have not received reimbursements, fees, funding, or 
salaries from an organization that may in any way gain or lose financially 
from the publication of this manuscript, either now or in the future. JEC is 
coordinator at the Unit of Health Economics at CENEXA. JFE is senior 
investigator at the Unit of Health Economics at CENEXA. JJG is member of 
the Research Career of the Argentine National Research Council (CONICET) 
and Director of CENEXA. 

Authors' contribution 

JEC, JFE and JJG designed and performed the local data search, selected and 
analysed the pertinent data and wrote the manuscript. All authors read and 
approved the final manuscript. 



Caporale et at. Globalization and Health 2013, 9:54 
http://www.globalizationandhealth.eom/content/9/1/54 



Page 9 of 10 



Acknowledgment 

This paper is part of a research project based at the London School of 
Economics and Political Science (LSE) on Diabetes International which is 
funded with an unrestricted educational grant by Novo Nordisk. The authors 
acknowledge Petra Dickman and Alessandra Ferrario for the careful revision 
of the manuscript and her useful suggestions, as well as Adriana Di Maggio 
for the careful editing of this manuscript and Marsha Fu for editorial 
assistance. 

Received: 23 July 2012 Accepted: 10 October 2013 
Published: 29 October 2013 

References 

1. Ferrante D, Linetzky B, Konfino J, King A, Virgolini M, Laspiur S: Encuesta 
Nacional de Factores de Riesgo 2009: Evolution de la epidemia de 
enfermedades cronicas no trasmisibles en Argentina. Estudio de Corte 
Transversal. Rev Argent Salud Publico 201 1 , 2:34-41 . 

2. Araujo GTB, Caporale JE, Stefani S, Pinto D, Caso A: Is equity of access to 
health care achievable in Latin America? Value Health 201 1, 14:S8-S12. 

3. Direccion de nformacion Parlamentaria. Congreso de la Nacion: Programa 
Medico Obligatorio - Legislacion Nacional vigente http://www1.hcdn.gov.ar/ 
dependencias/dip/documentos/RLl 09.05.00-1 ,pdf 

4. Hernandez RE, Cardonnet L, Libman C, Gagliardino JJ: Prevalence of 
diabetes and obesity in an urban population of Argentina. Diabetes Res 
Clin Practice 1987, 3:277-283. 

5. Ministerio de Salud de la Nacion: Vigilancia de Enfermedades No 
Transmisibles. Buenos Aires, Argentina: Boletin Epidemiologic) Periodico 
(Edition Especial); 2004. 

6. Direccion de Estadisticas e Informacion de Salud. Ministerio de Salud: 
Evolucion de la mortalidad segun causas. Argentina - Periodo 1997-2006. 
http://www.deis.gov.ar/publicaciones/Archivos/Serie1 2nro6.pdf 

7. Direccion de Estadisticas e Informacion de Salud. Ministerio de Salud: 
Agrupamiento de causas de mortalidad por division politico territorial de 
residencia, edady sexo. Argentina - aho 2009. http://www.deis.gov.ar/ 
publicaciones/Archivos/Boletinl 3 1 .pdf 

8. Murray CM, Lopez AD: The Global Burden of Disease: A comprehensive 
assessment of mortality and disability from diseases, injuries and risk factors in 
1990 and projected to 2016. Cambridge: Harvard University Press; 1996. 

9. Caporale JE, Gagliardino JJ: Costos de atencion de la diabetes tipo 2 en 
Argentina. Un analisis de sensibilidad probabilistico. Rev Soc Argent 

de Diabetes 2010, 44:349-357. 

10. Elgart J, Caporale JE, Pfirter G, Gonzalez L, Siri F, Gagliardino JJ: Estimation del 
costo asociado a la perdida de productividad por mortalidad atribuible a la 
diabetes en Argentina [abstract]. Value in Health 2009, 12(7):A505. 

1 1. Borruel MA, Mas IP, Borruel GD: Estudio de cargo de enfermedad. Argentina. 
Buenos Aires: Ministerio de Salud de la Nacion; 2010. http://www.msal.gov. 
ar/fesp/images/stories/recursos-de-comunicacion/publicaciones/Estudio_ 
de_carga_FESP_lmprenta.pdf 

12. Gagliardino JJ, de la Hera M, Siri F, Grupo de Investigation de la Red 
QUALIDIAB: Evaluation de la calidad de la asistencia al paciente 
diabetico en America Latina. Rev Panam Salud Publica/Pan Am 

J Public Health 2001, 10:309-317. 

13. Gagliardino JJ, de la Hera M, Siri F: Evaluation preliminar de la calidad de 
atencion de personas con diabetes en Argentina. Rev Soc Argent de 
Diabetes 2001, 35:121-133. 

14. Chan JC, Gagliardino JJ, Baik SH, Chantelot JM, Ferreira SR, Hancu N, 
llkova H, Ramachandran A, Aschner P, IDMPS Investigators: Multifaceted 
determinants for achieving glycemic control: the International 
Diabetes Management Practice Study (IDMPS). Diabetes Care 2009, 
32:227-233. 

1 5. Ringborg A, Cropet C, Jonsson B, Gagliardino JJ, Ramachandran A, 
Lindgren P: Resource use associated with type 2 diabetes in Asia, 
Latin America, the Middle East and Africa: results from the 
International Diabetes Management Practices Study (IDMPS). 

IntJClin Pract 2009, 63:997-1 007. 

16. Luongo AM, Lopez Gonzalez E, Garcia AB, Gonzalez CD, Ruiz ML, Burlando 
G, Ruiz M: Evaluation del tratamiento de la diabetes tipo 2 realizado por 
especialistas en Argentina. Revista ALAD 201 1, 1:78-87. 

17. Ministerio de Salud y Action Social: Programa Nacional de Diabetes 
(PRONADIA). http://www.msal.gov.ar/ent/images/stories/programas/pdf/ 
resolucion-301-99-probacion-pronadia.pdf 



18. Gagliardino JJ: Hyperglycemia and chronic complications in type 2 
diabetes: the challenge of its prevention within the framework of 
cost-effectiveness and health equity. Dialogue 1998 Third Ouarter.5-8. 

19. Gagliardino JJ, Martella A, Etchegoyen GS, Caporale JE, Guidi ML, Olivera EM, 
Gonzalez C: Hospitalization and re-hospitalization of people with and 
without diabetes in La Plata, Argentina: comparison of their clinical char- 
acteristics and costs. Diab Res Clin Pract 2004, 65:51-59. 

20. Gagliardino JJ, Olivera E, Etchegoyen GS, Guidi ML, Caporale JE, Martella A, de 
la Hera M, Siri F, Bonelli P: PROPAT: a study to improve the quality and 
reduce the cost of diabetes care. Diab Res Clin Pract 2006, 72:284-291. 

21. Caporale JE, Calvo H, Gagliardino JJ: Costos de atencion en personas con 
diabetes previos y posteriores a su hospitalization. Rev Panam Salud 
Publico 2006, 20:361-368. 

22. Gagliardino JJ, Kleinebreil L, Colagiuri S, Flack J, Caporale JE, Siri F, Clark C Jr: 
Comparison of clinical-metabolic monitoring and outcomes and coron- 
ary risk status in people with type 2 diabetes from Australia, France and 
Latin America. Diabetes Res Clin Pract 2010, 88:7-13. 

23. Gagliardino JJ, Werneke U, Olivera EM, Assad D, Regueiro F, Diaz R, Pollola J, 
Paolasso E: Characteristics, clinical course and in-hospital mortality of 
non-insulin-dependent diabetic and nondiabetic patients with acute 
myocardial infarction in Argentina. J Diab Comp 1997, 1 1:163. 

24. Gagliardino JJ, Jadzinsky M, Cedola NV, Alvarinas J, Hernandez RE, Sederay 
M, Sinay I, Clark C Jr: Diabetes y otros factores de riesgo cardiovascular. 
Prevencion y tratamiento. La PLata, Argentina: Magenta; 2005. 

25. Gagliardino JJ, Olivera EM, Etchegoyen GS, Gonzalez C, Guidi ML: 
Evaluation y costos del proceso de atencion de pacientes diabeticos. 
Medicina 2000, 60:880-888. 

26. Caporale JE, Elgart J, Pfirter G, Martinez P, Vines G, Insua JT, Gagliardino JJ: 
Hospitalization costs for heart failure in people with type 2 diabetes: 
cost-effectiveness of its prevention measured by simulated preventive 
treatment. Value Health 201 1, 14:S20-S23. 

27. Caporale JE, Elgart JF, Gagliardino JJ: The cost of diabetes care programs 
for type 2 diabetes in Argentina: a probabilistic sensitivity analysis. 
Primary Health Care: Open Access 201 1, 1:105. doi:l 0.41 72/phcoa.l 0001 05. 

28. Olivera E, Perez Duhalde E, Gagliardino JJ: Costs of temporary and 
permanent disability induced by diabetes. Diabetes Care 1991, 14:593-596. 

29. Gagliardino JJ, Arrechea V, Assad D, Gagliardino GG, Gonzalez L, Lucero S, 
Rizzuti L, Zufriategui Z, Clark C Jr: Type 2 diabetes patients educated by 
other patients perform at least as well as patients trained by 
professionals. Diabetes Metab Res Rev 2013, 29(2):1 52-1 60. 

30. Gagliardino JJ, Etchegoyen G: A model educational program for people 
with type 2 diabetes: a cooperative Latin American implementation 
study (PEDNID-LA). Diabetes Care 2001, 24:1001-1007. 

31 . Gagliardino JJ, Lapertosa S, Pfirter G, Villagra M, Caporale JE, Gonzalez CD, 
Elgart J, Gonzalez L, Cernadas C, Rucci E, Clark C Jr, PRODIACOR: Clinical, 
metabolic and psychological outcomes and treatment costs of a 
prospective randomized trial based on different educational strategies 
to improve diabetes care (PRODIACOR). Diabet Med 2013: doi:l0.1 1 1 1/ 
dme.12230. Epub ahead of print. 

32. Ministerio de Salud de la Nacion: Guia Practica Clinica Nacional sobre 
Prevencion, Diagnostico y Tratamiento de la Diabetes Mellitus Tipo 2. 
Buenos Aires; 2009. 

33. UK Prospective Diabetes Study (UKPDS) Group: Intensive blood-glucose 
control with sulphonylureas or insulin compared with conventional 
treatment and risk of complications in patients with type 2 diabetes 
(UKPDS 33). Lancet 1998, 12:352-837. 

34. Kahn SE, Haffner SM, Heise MA, Herman WH, Holman RR, Jones NP, Kravitz 
BG, Lachin JM, O'Neill MC, Zinman B, Viberti G: Glycemic durability of 
Rosiglitazone, Metformin, or Glyburide Monotherapy. N Engl J Med 2006, 
355:2427-2443. 

35. ADVANCE Collaborative Group, Patel A, MacMahon S, Chalmers J, Neal B, 
Billot L, Woodward M, Marre M, Cooper M, Glasziou P, Grobbee D, Hamet P, 
Harrap S, Heller S, Liu L, Mancia G, Mogensen CE, Pan C, Poulter N, Rodgers 
A, Williams B, Bompoint S, de Galan BE, Joshi R, Travert F: Intensive blood 
glucose control and vascular outcomes in patients with type 2 diabetes. 
N Engl J Med 2008, 358:2560-2572. 

36. Gaede P, Lund-Andersen H, Parving H-H, Pedersen O: Effect of a multifac- 
torial intervention on mortality in type 2 diabetes. N Engl J Med 2008, 
358:580-591. 

37. Duckworth W, Abraira C, Moritz T, Reda D, Emannele N, Reaven PD, Zieve 
FJ, Marks J, Davis SN, Hayward R, Warren SR, Goldman S, McCarren M, Vikek 



Caporale et at. Globalization and Health 2013, 9:54 
http://www.globalizationandhealth.eom/content/9/1/54 



Page 10 of 10 



ME, Henderson WG, Huang GD: Intensive glucose control and 
complications in American veterans with type 2 diabetes. N Engl J Med 
2009, 360(2):129-139. 

38. Gagliardino JJ, Puppo R, Barragan H: Costos directos en diabetes. 
Estrategias para disminuir su repercusidn socio economica. Rev. Soc. 
Argent. Diabetes 1 989, 23:28. 

39. Gagliardino JJ, Olivera EM: Aspectos socioeconomicos de la diabetes 
mellitus en la Argentina: diagnostico epidemiologico. In Epidemiologia y 
atencion de la salud en la Argentina. Edited by Lemus JD. OPS, AMA: 
Buenos Aires; 1993. 

40. Gagliardino JJ, Olivera EM, Barragan H, Puppo RA: A simple economic 
evaluation model for selecting diabetes health care strategies. Diabet 
Medicine 1993, 10:351-354. 

41. Gagliardino JJ, Williams R, Clark CM Jr: Using hospitalization rates to track 
the economic costs and benefits of improved diabetes care in the 
Americas. A proposal for healthy policy makers. Diabetes Care 2000, 
23:1844-1846. 

42. Sereday M, Damiano M, Lapertosa S: Complicaciones cronicas en personas 
con diabetes mellitus tipo 2 de reciente diagnostico. Endocrinol Nutr 
2008, 55:64-68. 

43. Gagliardino JJ, Gonzalez C, Caporale JE: The diabetes-related attitudes of 
health care professionals and persons with diabetes in Argentina. 

Revista Panamericana de Salud Publica/Pan American Journal of Public Health 
2007, 22:304-307. 

44. Alvarez A, Basile R, Bertaina V, Caporale J, Castelli M, Gimenez L, Guntsche E, 
Litwak L, Lijteroff G, Masciottra F, Sinay I, Gagliardino JJ: Prevencion 
primaria de Diabetes Tipo 2. Estado actual del conocimiento. Revista de 
laAIAD 2011, 1:17-28. 

45. Lindstrdm J, Tuomilehto J: The diabetes risk score: a practical tool to 
predict type 2 diabetes risk. Diabetes Care 2003, 26:725-731 . 

46. Glumer C, Carstensen B, Sandbaek A, Lauritzen T, Jorgensen T, Borch-Johnsen 
K: A Danish diabetes risk score for targeted screening: the Inter99 study. 
Diabetes Care 2004, 27:727-733. 



doi:1 0.1 1 86/1 744-8603-9-54 

Cite this article as: Caporale et ai: Diabetes in Argentina: cost and 
management of diabetes and its complications and challenges for 
health policy. Globalization and Health 2013 9:54. 



Submit your next manuscript to BioMed Central 
and take full advantage of: 

• Convenient online submission 

• Thorough peer review 

• No space constraints or color figure charges 

• Immediate publication on acceptance 

• Inclusion in PubMed, CAS, Scopus and Google Scholar 

• Research which is freely available for redistribution 



Submit your manuscript at /^'\ n! _, ul _-| r Q r,tr=l 

www.biomedcentral.com/submit ammBa central 



V 



